how these processes are balanced in multicellular organisms is poorly understood. In C. elegans, removing the germline, using mutations in genes such as glp-1, extends lifespan. Germline loss is a major metabolic challenge that compels the animal to stop fat deposition into eggs and remodel its lipid reserves. This phenomenon provides a unique platform to understand how complex metazoans retain metabolic homeostasis when challenged with alterations in fertility and age. Recent studies, including ours, have shown that germline loss activates conserved transcription factors such as DAF-16/FOXO, TCER-1/TCERG1 and NHR-49/PPAR〈, in the intestine, the worms' main fat depot. In this presentation, I will discuss some of our recent data that indicate that these transcription regulators enhance both lipid synthesis and degradation widely and concurrently in response to germline loss, and the coordination of lipogenic and lipolytic pathways facilitates the adaptation to germline loss by ensuring lipid homeostasis. Brain gene regulatory networks may be considered intermediate phenotypes that are situated between the domains of genetics and the manifestation of complex collective behaviors including disease. These networks can mediate the causal effect of specific genes on behavior and vice versa. For example, genetic mutations may alter network topology, which in turn drive changes in behavior and trigger disease processes in the brain. Several individual genes and mutations for neurodevelopmental disorders have been identified, predominantly by whole-exome sequencing of the genome of individuals with severe neurodevelopmental phenotypes. Conversely, genetic determinants of cognition are less understood, and their relationship to genes that confer risk for neurodevelopmental disease remains unclear. Since impairment of cognitive function is a core clinical feature of many neurodevelopmental diseases including schizophrenia, autism, epilepsy and intellectual disability, we sought to investigate gene-regulatory networks for human cognition and determine their relationship to neurodevelopmental disease. We performed a systems-level analysis of genome-wide gene expression data to infer gene-regulatory networks conserved across species and brain regions, without using prior information of neurobiological pathways. Two networks, M1 and M3, showed replicable enrichment for common genetic variants underlying healthy human cognitive abilities, including memory. Using exome sequence data from 6,871 trios, we found that genes in the M3 network were also enriched for mutations ascertained from patients with neurodevelopmental disease generally, and intellectual disability and epileptic encephalopathy in particular. This finding is consistent with the hypothesis that genetic variants regulating cognitive abilities overlap with variants underlying related monogenic phenotypes. This is recapitulated by the M3 network, consisting of 150 genes whose expression is tightly developmentally regulated, but which are collectively poorly annotated for known functional pathways. Our systems-genetics analyses revealed previously unappreciated relationships between neurodevelopmental disease genes in the developed human brain, highlighting a novel convergent gene-regulatory network influencing cognition and neurodevelopmental disease. Adult mammals show limited muscle regeneration after cardiac injury. By contrast, adult zebrafish have a high natural capacity for heart regeneration. This regeneration occurs through activating proliferation of pre-existing cardiomyocytes at sites of injury, rather than de novo creation of new cardiomyocytes from stem cells. Non-muscle epicardial and endocardial cells help stimulate regeneration by these cardiomyocytes, by aiding neovascularization and/or releasing mitogens. Here, we have used new technologies to examine the cellular and molecular mechanisms by which the epicardium responds to injury and influences heart regeneration in zebrafish. doi:10.1016/j.mod.2017.04.526
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Genetics of Neurodevelopmental Disorders: Connecting The Dots in The Brain Enrico Petretto
Duke-NUS Medical School, Singapore
Brain gene regulatory networks may be considered intermediate phenotypes that are situated between the domains of genetics and the manifestation of complex collective behaviors including disease. These networks can mediate the causal effect of specific genes on behavior and vice versa. For example, genetic mutations may alter network topology, which in turn drive changes in behavior and trigger disease processes in the brain. Several individual genes and mutations for neurodevelopmental disorders have been identified, predominantly by whole-exome sequencing of the genome of individuals with severe neurodevelopmental phenotypes. Conversely, genetic determinants of cognition are less understood, and their relationship to genes that confer risk for neurodevelopmental disease remains unclear. Since impairment of cognitive function is a core clinical feature of many neurodevelopmental diseases including schizophrenia, autism, epilepsy and intellectual disability, we sought to investigate gene-regulatory networks for human cognition and determine their relationship to neurodevelopmental disease. We performed a systems-level analysis of genome-wide gene expression data to infer gene-regulatory networks conserved across species and brain regions, without using prior information of neurobiological pathways. Two networks, M1 and M3, showed replicable enrichment for common genetic variants underlying healthy human cognitive abilities, including memory. Using exome sequence data from 6,871 trios, we found that genes in the M3 network were also enriched for mutations ascertained from patients with neurodevelopmental disease generally, and intellectual disability and epileptic encephalopathy in particular. This finding is consistent with the hypothesis that genetic variants regulating cognitive abilities overlap with variants underlying related monogenic phenotypes. This is recapitulated by the M3 network, consisting of 150 genes whose expression is tightly developmentally regulated, but which are collectively poorly annotated for known functional pathways. Our systems-genetics analyses revealed previously unappreciated relationships between neurodevelopmental disease genes in the developed human brain, highlighting a novel convergent gene-regulatory network influencing cognition and neurodevelopmental disease. Adult mammals show limited muscle regeneration after cardiac injury. By contrast, adult zebrafish have a high natural capacity for heart regeneration. This regeneration occurs through activating proliferation of pre-existing cardiomyocytes at sites of injury, rather than de novo creation of new cardiomyocytes from stem cells. Non-muscle epicardial and endocardial cells help stimulate regeneration by these cardiomyocytes, by aiding neovascularization and/or releasing mitogens. Here, we have used new technologies to examine the cellular and molecular mechanisms by which the epicardium responds to injury and influences heart regeneration in zebrafish.
doi:10.1016/j.mod.2017.04.526
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A novel membrane invagination controls oriented cell division in ascidian embryo Naoto Ueno, Takefumi Negishi National Institute for Basic Biology, Okazaki, Japan
The plane of cell division is critical to form organs and body as it influences the final tissue architecture. In the last (11th) mitotic division of the epidermal lineage in the ascidian embryo, the cells divide stereotypically along the anterior-posterior axis irrespective of their long axes. During interphase, we found that a unique membrane structure invaginates from the posterior to the center of the cell, and we often observed multiple invaginations in a single cell. Interestingly, the number of the invagination per cell increased after the inhibition of actin with cytochalasin and decreased after the inhibition of microtubule with nochodazole, suggesting that the structure is maintained in a microtubule-dependent manner. The invagination projects toward centrioles on the apical side of the nucleus and associates with one of them, after which the nuclei and MTOC become posteriorly shifted before spindle formation. Further, a cilium forms on the posterior side of the cell and its basal body remains associated with the invagination. These observations suggested that the invaginations physically pull the cell division machineries including the centriole. A laser ablation experiment showed that the invagination recoils immediately after the ablation and suggested that the invagination is under tensile force and promotes the posterior positioning of the centrosome. Finally, we showed that the orientation of the invaginations is coupled with the polarized dynamics of centrosome movements and the orientation of cell division. Based on these findings, we propose a model whereby this novel membrane structure orchestrates centrosome positioning and thus the orientation of cell division axis. doi:10.1016/j.mod.2017.04.527
IO-16 Sex, Reproduction and Intestinal Plasticity Irene Miguel-Aliaga

MRC London Institute of Medical Sciences, Imperial College London, United Kingdom
Internal organs are constantly exchanging signals, and can respond to them with profound anatomical and functional transformations, even in fully developed organisms. Such organ plasticity results from a need to integrate and respond to both environmental information and internal state, and is key to maintaining homeostasis and driving adaptive changes. We are interested in understanding the mechanisms by which organs sense change and respond to it: the molecules, cellular events and physiological adaptations involved. The intestine and its neurons are a fantastic system with which to tackle these questions. Our investigations in Drosophila have uncovered functional similarities between the invertebrate and vertebrate enteric nervous systems (Cognigni et al (2011) Cell Metab) . They have also characterized an adaptive mechanism, reminiscent of neurovascular interactions in mammals, which points to a key role for the intestinal vasculature in adaptations to malnutrition (Linneweber et al (2015) Cell). More recently, we have begun to explore the physiological plasticity of the intestinal epithelium: an obvious cellular target of the enteric neurons. I will present some of this work, which has revealed unexpected sexual dimorphisms in intestinal stem cells, as well as intestinal contributions to reproductive success (Hudry et al (2016) Nature, Reiff et al (2015) eLife). I will also discuss some of our ongoing work, aimed at exploring how widespread cell-intrinsic sex differences are beyond fly stem cells using mouse organoids and human embryonic stem cells. doi:10.1016/j.mod.2017.04.528
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Assembly and transport of oskar mRNPs in the Drosophila oocyte Anne Ephrussi European Molecular Biology Laboratory, Heidelberg, Germany mRNA localization to specific subcellular sites within cells is a powerful and conserved phenomenon that allows precise spatial and temporal control of protein synthesis. A paradigm for the study of mRNA transport is oskar mRNA, whose localization at the posterior pole of the Drosophila oocyte is essential for proper patterning of the embryo. Assembly of transport competent oskar mRNPs begins in the nucleus and involves splicing of the first oskar intron and the four core proteins of the Exon Junction Complex (EJC). In the cytoplasm, oskar mRNPs associate with motor proteins that transport the mRNA to its destination at the posterior cortex of oocyte. The importance of splicing of intron 1 is due to its requirement for deposition of the EJC and assembly of a posterior targeting element, the Spliced oskar Localization Element (SOLE), from a bipartite sequence composed of exonic sequences flanking the intron. This element forms a stemloop structure that is positioned immediately next to the EJC deposition site and is critical for efficient transport of oskar mRNA to the posterior pole. New findings will be presented concerning the central role of an RNA-binding atypical Tropomyosin-1 in the recruitment of kinesin-1 motor to oskar mRNA for its transport within the oocyte. doi:10.1016/j.mod.2017.04.529
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Cell competition in mammalian development and tissue homeostasis Cristina Clavería, Covadonga Díaz-Díaz, Cristina Villa del Campo, Miguel Torres
Centro Nacional de Investigaciones Cardiovasculares (CNIC) Madrid, Spain
Multi-cellular organisms have evolved tissue homeostasis mechanisms to ensure life-long fitness of their organs and systems. Among these mechanisms, those that regulate the elimination of unwanted cells are fundamental for tissue development and homeostasis. An important mechanism in this context is the phenomenon of cell competition, by which cells of growing organs are able to compare their fitness with neighbors, and the less-fit but otherwise viable cells are eliminated when confronted with a fitter cell population. Cell competition is executed through the apoptotic elimination of the less-fit population by cell non-autonomous mechanisms. This process is potentially important for the long-term maintenance of tissue performance, as it might provide a mechanism for elimination of suboptimal cells from stem-cell niches and progenitor-cell pools. Furthermore, cell competitive interactions are essential in various animal regeneration models.
Using a genetic mosaic approach in the mouse, we identified Mycmediated endogenous cell competition in the mouse epiblast as a mechanism for the selection of cells with higher anabolic activity for contribution to the developing embryo. Extension of these studies to cardiac development and cardiac adult homeostasis indicates that the epicardial precursors and cardiomyocytes themselves are sensitive to Myc-induced competition. Stimulation of cell competition in the developing and adult myocardium results in the phenotypically silent replacement of wild type cardiomyocytes by the Myc-overexpressing cardiomyocytes. The Myc levels than induce cardiomyocyte competition are within the homeostatic range that supports normal heart anatomy and physiology, which provides a window for intervention in cell replacement strategies. doi:10.1016/j.mod.2017.04.530 
